
UNITED STATES ENVIRON-MENTAL PROTECTIOPr’ AGENCY 
REGION III 

1650 Arch Street 
Philadelphia, Pennsylvania 19 103-2029 

Commander, Atlantic Division 
Naval Facilities Engineering Command 
Environmental Quality Division 
Code: 1823 
Norfolk, Virginia 235 11-6287 
Attn: Mr. Dominic O’Connor 

August 23,2002 

. 

SUBJECT: Review of Draft Site 11 ID 2 
Allegany Ballistics Laboratory, Rocket Center, West Virginia 

Dear Mr. O’Connor: 

The EPA has reviewed the draft Interim Deliverable 2 for the Human Health Risk 
Assessment (HHIU) Site 11, Allegany Ballistics Laboratory. The following comments 
are provided for consideration. 

1 In general several of the Tables need slight changes. Various reference dose, 
slope factor, unit risk, and toxicity values as indicated in the attached Tables need 
to be changed. 

If you have any questions concernin, 0 any of these comments, please have your 
toxicologist call Nancy Rios-Jafolla at (215) 8 14-3324 or me (215) 8 14-3364. 

Sincerely, 
3 ‘- I ;--CL / ‘L. T&.111 

Bruce W. Beach 
Remedial Project Manager 

cc: Tom Bass, WV DEP (attachment) 
Steve Glennie, CH2M Hill (attachment) 
Lou Williams, NAVSEA (no attachment) 
John Aubert, NAVSEA (no attachment) 
David McBride, NAVSEA (no attachment) 



Nancy Rios-Jafolla 

07/18/02 02:37 PM 

To: Bruce Beach/R3/USEPNUS@EPA 

Subj~: ABL-Site 11 ID2 HHRA 

I have reviewed the subject document for toxicological accuracy and completeness. 1 have written 
my comments on the tables. See attachment (interoffice mail). 

Please let me know if you need further clarification of my comments. 



TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

SUe 11, Alleg~ny BsUlrUcs Labwary 

Rationale for Sdecbon or Excluuo” 

cd Exposure Pathway 

l”QOStio” 

Child 
De”nel 

Absorpbon 

l”QdiO” 

Child/Adult De”naf 
Absorpbn 

l”geslka” 

On-Site 

On-sue 

On-Site 

On-Slle 

on-Slle 

BUMI Resfdonls may canfact sail. d fhe rile is used for fdure residential dov~opmvl~ 

QUsnl Reefden msy canlacl roil. d lbe silo is used for lulura raridsnllal dwdqmml 

Quant Residanls may cwlacl soil. if (ha sile 16 used for fulure rsridonlul developmat. 

Quanl Residents may conlad roil. if the sile ir used for fulure re6idenUe.l developmonl. 
This is for cana, risk only. 

auMl Refidantr may cc&ad soil. if lka $110 is used for fulure residenlial dwalqmwl 
Thb Is fw CBIY;B, risk only. 

CO”slrUdiM Worker Adult 
Damal 

Absorption 
On-Sib3 0uanl Exporure lo wil during anslruaicn acbvilws. 

l”&f%fUO” On-Sile Quenl Exposure lo roll durl”Q m”sl”rclion scfiv~bse.. 

Air 
Airlams Parlir.ululs~erfro”l 

lndustrlal W&or Adull lnhslalfon OwSila 
Qu.nl Silo wakara may Lnhsk dusl p&culal~r from soil whiis cxxxiucb”~ “UI”~IYUIX 

L, Silo 11 Sail sdlvlUes. 

9dJ-4 p ii”’ Adull Inhalation On-Sits 
QUM, Tlw rile is ml expedad lo bs developad for res!&“lial usa; however. tha 

Resident 

h’ .\ 

resfdwli@f scenario If conservatively induded i” this evaluabon. 

Child Inh@I@tion On-Site 
Quanl The silo is not expeded lo be developed for residnnlisl use; however. lhe 

4 

residential scenario I8 conservalively induded in this evafualiwr. 

The sila ia no( axPad& lo ba daveloped for ra8id~“Ual us.% howwar. (he 
ChlWAdull Inhalallon Onale 0UMI rwldw~llrl l xnarlo Is cw,o,vrUvoly lr~cludsd In lhls w.lua”u,. lhla Is Iw 

cancer risk only. 

Conolructi~ Worker Adull Inhelatlo” On-Site 
auanl Conelruc~n wokerr may inhale fu~ilive dufl frw soil dud”0 excavation 

adiwtier. 

Air 
Volatile Emissions from Site 

11 Sal 
lndurlrlal Wtier Adull khalalion on-Sib 

(IUM, Site workers may inhale vdalilo ornissiw from soil while mndudm~ 
maklls”anc* scllvilies. 

Child l”hDleUcil O”Slb 
Oupnl The silo is nc( rrpedad lo be developed for rsrldsnlial use; however. lhr 

residsnbal ru~rio Is cnnsrrvabve~ induded in Vus evaluab~~. 

Tha slle II no! expedti lo be dwolopsd for rwldanllrl we. however. he 
ChMlAdull I”halauon on-Sll. QuaI roddwilrl scenarfoja unwvsllvdy lndudrd I” UII& IVYIIIUU~I This I* for 

cancer risk only. 

Co”rtrucuo” WrJriw Adull I”haleum On-Silo Quanl Cwwuctim worksrr may inhale vapws from roil during ercavabon activtlies. 

Groundwaler Shallow Aquifer - Tap Waler Resident Adull l”&aSl!o” On-Sib Qt& CoruUkr~Lr selffiled In this scanaria wtll ba drscussed quaMabvely. 

Child 
Dm”d 

AbSWplb” 
On-dl* Qusl Con~llluanls s&dad in this sceaalo will ba diecuuad qualllaUvdy. 

I"Qdii" On-sile aurd Conrfiluenlr selected in this scener!a will be discussed qucilil~tively 

Child/Adull InQeruon On-rile Quit Conrliluentr s&dad in this scanado will be discursbd qusliIaUvely. 

Shallow Aquifer . Waler In 
Excwafkm Pit 

co”sbucUon worker Adull l"Qdb" O”49 a&l CoruUlwntl selaclad In lhis sunano will be dlscusssd qualilatively. 

lkunld on-ello 
Abwpibn 

Qml ConsUlusnls~elecled In this scanaria will be d&cussed qUnrllal!vety. 

None. Nol mnsldered la be a complete pathway, lherefora. MI evafualed. I ;, ,. 

TAB.Silell.AElL XLMoblel 2012 



TABLE 5.1 

NON-CANCER TOXICITY DATA . . ORAUDERMAL 

Site 11, Allegany Ballistics Leboraloq 

w%-dw 60% I.&02 wh* i // Lhw 
loo0 IRIS 3/21/02 

WCt-dW 100% l.OE-02 W’W-Y LhrU 1000 IRIS 3121102 

m@dey IOO% l.OE-01 ““@QdSy LiV*r loo HEAST ZRBIM 

I Charnut Chronid Ore1 RR 

Of Polentiat Subchronic Value 

C0lU8tn 

Subchrmlc N/A 

1 Ctuook 1 OEOZ 

SubchronIc 

Chllk 

SubchrMk 

Chronk 

2bE.02 



TABLE 5.1 

NON-CANCER TOXICITY DATA -. ORAUDERMAL 

Site 11. Ailegany Ballistics Laborelory 

Chuwd ChronicJ Oral Rfll Oral RID Oral IO Darmai Adjusled Udk Pnmary combinad SWICBS 01 Rrn. Dates 01 RR). 

of Potentid subchrMk Vallle Unit6 Adjustment oemld Tarpet Un~etiity/M~difyk+g TWJ.SI Organ Tarpd Organ (3) 

COOCBIIl 

_ ,;‘, ,lt I 
Factor (1) RR) 6’) OrQM FiSXLWS (MM/DlYrf) 

, Y-Mu”* I I I I I I 
nyl chloride (ltlellnw from adull) Chmnk 100% 13.OE-03 I LlVW I 30/l 1 IRIS 1 JR1102 

N/A = Not Applicable CM Not Availabir. IRIS lndlcslsr lhal calwleli~r d demul risks mey not be appmpdale tar this chemical. 

(1) R&I Lo RAGS, Part A. Swru is EPA Regica Ill Ora!AAw@ion Values fw Oml-l&Wmal ExlrepoaU~, April 8, 1998. 

For conrliluenlr nol evsilablr In the Region Ill dowmenl the fdkwiig ganeral values wen used: VOCs - 80%. PrsUdMCSs _ 50%. diaxins/furana .50%. and metals _ 20%. 

ATSDR = Agency for Toxic Substancea rmd Diaue Rqlrlry 

IRIS = bI&,<ated f4iak lnlonsliw Syrlam 

MAST= Heallh Effedr Asr~ssmwl Summary Tables 

NCEA = National Can(er for Environmental Assrrsmenl 

(2) Provide 6qualkm ior detialim in (ext. 

(3) For IRIS vaIue8. povide Ihe date IRIS was searched. 

For MAST values. provide lhe dale d HEAST. 

For NCEA vdrur. provld. the dole 01 Ihe Ortide proMed by NCEA. 

RESP = Rorpirakxy Syrlsm 

CNS = Central Nenws Syslem 

NOAEL = No advwu elfed lwd 



Chemical 

d PotentId 

Concern 

V&ICI 

Inhalation 

RIG 

N/A 

3.fBE-03 

1.3oE-02 

5.05E-02 

N/A 

4.MIE~l 

N/A 

N/A 

N/A 

1.00E-01 

N!A 

l.ooE4tl 

N/A 

TABLE 5.2 

NON-CANCER TOXICITY DATA -- INHALATION 

Site 11, Allegany BalEstics Laboratory 

Unils Adjusted 

lnhalapl 

Units 

mglkgday 
mg/kg-day 

m&Q-day 

w.hdw 

N/A = Not Applwbk 

(1) Provide equation used for derivation in lewt 

(2) HEAST. Alternative Methods used af scow d barium values. 

Chromium and cadmttm values were wimdrawn from MAST. but available in Region III RBC Table 

(3) For IRIS vatuer. provide the data IRIS was searched. 

Fu MAST vukmr. pwlda the drto of HEAST. 

For NCEA value& provide the date of the wttcle pvtded by NCEA. 

Primary 

Target 

Organ 

Nasal Mumsa 

Nasal Mucoaa 

Liiu 

IRIS 

MAST 

A 

LIvw NCEA 

LtV@ 

Livet 

Combined 

tJnwtalnty&4odifywg 

Factors 

30/l 

30/l 

source3 Of 

RtC:RfD. 

Tnrgel Organ 

12) 

IRIS 

IRIS 

Dales (3) 

(MMIDDMY) 

3/21/02 

3/21/02 

ATSOR = Agency for Toxk Suhloncas and Dtseara Re&tly 

IRIS = InteQreted Risk Informetlcn System 

HEAST- Heatth Effects Assessment Summary Tables 

MAST(J) = Heakh Effects Assessment Summary Tables, Alternate Methods 

HEAST(4)= Heallh Effects Assessment Summery ToWes. WIthdrew 

NCEA - Nutkwvt Cwtc* fur EIIV~~IIIPIIIYI A~so~uwwl 

3/3wo2 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAUOERMAL 

Site 11, Atlegany Ballistii Laboratory 

Oral Cancer 

Slope Factor I 

Oral to Demxrl 

Adjustment 

Factor 

Unlts EPA 

Cerclnogen 

Group 

Date (2) 

WmD/W) 

Chemtcal 

of Potential 

C- 

b .8E-O2 

' kZE-02 

1 7.2E-01 

N/A-Not available 

IRIS = Integrated Risk Information System 

HEAST= Health Eftects Assessment Summary Tables 

NCEA = National Center for Environmentat Assessment 

U = Under review. 

Adjusted Demral 

Cancer Slope Factor (1) 

IRIS 

80% IRIS 

80% 

80% 

100% 

HEAST 

HEAST 

NCEA 

7/8/98 

U29IOO 

NCEA 

IRIS 3/21/2002 

3/21/2002 

EPA Carcinogen Gmup: 

A - Human cerclnogen 

Bl _ Probable human carcinogen - Indicates that limited human data are available 

B2 _ Probable human carcinogen - IndIcatea sutttcient evidence In entmels and 

inadequate w no evidence In humans 

C - Possible human carcinogen 

D _ Not classitiabte as a human carcktogen 

E . Evldonce of noncarctnylanklty 

(1) Refer to RAGS, Part A. Source is EPA Region Ill Oral Absorpfion Vdues /or OraCro-Dermal Extrepo/ef/on, April 8. 1999. 

Darmal carcinogenicity should not ba assessed for the carcinogenic PAHs. es these chemicals may ect directly at the point of contact. 

For consbtuents not available In the Raglon 111 document tha following general values were used: VOCe - 80%. PeetkMadpCBe - 50%. dioxlna/turans - 60%. and metals - 20%. 

(2) For IRIS values. provide the date IRIS was searched. 

For HEAST values. provide the date of MAST. 

FW NCEA values. provide article date provided by NCEA. 

. 

3/30/02 
10:10 AM 

TabG_Sttell_ABL.XLS 
TABLE61 . Pagelofl 



TABLE 6.2 

CANCER TOXICITY DATA - INHALATION 

Site 11, Allegany Ballistics Laboratory 

* * 

Inhalation Cancer 

Slope Factor 

Unit Risk Units Adjustment (1) Weight of Evidence/ 

Cancer Guidance 

Descnption 

Source Date (2) 

(h’hmDm7 

Chemical 

of Potential 

Concern 

Unlta 

IRIS 

IRIS 

lhrsenrc 4.0E-03 Wm3) 
-1 

(ugIm3) -’ 

(ug/m3) -I 

(ug/m3) -I 

(uglm3) -’ 

3i21M2 

3/21/02 

3121102 

603798 

3/21/02 

2.4E-03 

1.6E-03 

‘.2E-02 

5.OE-05 

N/A 

IRIS 

HEAST 

IRIS 

(ug/m3) -’ 

(ug/m3) -’ 

(ug/m3) -’ 

(ug7m3) -’ 

(uglm3) -’ 

6.3~~06 

N/A 

;bp5.7Eo7 

K 1.7E-66 

6.6E-06 

4.4E-06 

1998 

NCEA 

NCEA 

IRIS 

IRIS 

3500 

A 

A lnvl chloride (Ilfetime from adI 

IRIS = tntegrated Risk Information System 

HEAST= Health Effects Assessment Summery Table0 

NCEA = National Center for Envkonmental Awxrsment 

U = Under review. 

N/A = Not Available 

EPA Group: 

A. Human ~rclnogen 

61 - Probable human carcinogen - Indicates that Ilmlted human data are avallablo 

82 . Probable human cardnogen - lndlcater wffldent evldenca In anlmalg and 

inadequate or no evldenca in humans 

C - Possible human cardnogen 

(1) Adjustment Factor applied to Unit R&k to calculate Inhalation Slope Factor = 

70kg x l/ZOm3/day x lLUJOug/mg 

(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

0 - Not claMtable as a human cercfnogen 

E - Evklerwr of noncercfnogenlclty 

For NCEA values, provide the date of the article provided by NCEA. 

For RBC vakres, provide the data of last change In the Tables. 

rilename:Tab6_Srtel lJ03L.XLS 
sheetnama:TABLEGZ 

3/30/02 
10:11 AM Pagelofl 



71-656 1.1.1.Trichhoevun4 

75-34-3 1.1.Dich- 

75-354 1.1.Dicidwwhn 

8550-l I.?-Dld4cfobenzon 

78-87-6 1.2.DlcNoropmpaM 

105467 

67d4-1 

75150 

108807 

7-2 

127-184 

74016 

7M1-4 

1666Q2 

Is805 

91-Z&3 

117-61-7 

76-444 

31W46 

742080-5 

7410364 ANlmony 

741038-3 BaIlum 

7410-41-7 l3uylhl 

744u434 cadmhm 

74407&2 CowWn 

7440484 coban 

744MQ-6 coppsr 

7430 aati Iml 

743082-l Lead 

743965-4 MaQn9slull 

7438065 M-U 

mo2 
935 AM 

64 

1.07 

661 

122 

15 

2 93 

266 

1.27 

5 91 

la6 

1.1 

0662 

1.6 

0366 

107 

2 

1 

0 11 

0 13 

392 

28 

398 

1.1 

037 

71,700 

4.5 

10 1 

131 

10.1 

i2.2m 

204 

0 ?4 

a4 

L!L 

220 

1.07 

21 

1.23 

1.5 

36 

2.88 

1.27 

70.2 

2.15 

11 

190 

5.11 

a.Qa 

3.7 

2 

4 

011 

0 13 

5.060 

5.3 

104 

11 

037 

309,ooa 
11 

393 

16.6W 

10 1 

44,600 

3.030 

0 21 

285 

2.580 

T&r 2.1 

DCCURRENCE. DISTRISUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Sib 11. Akqny Ealliilicr Labomlcmy 

UG/L UG/L 

UGA UGA 

UGA UGA 

UGA UGA 

UGA UGA 

UGA UGA 

L L UGA UGA 

UGA UGA 

UGA UGA 

UGA UGA 

UGA UGA 

UWL UWL 

UGA UGlL 

UGA UGA 

UGA UGA 

J J UGk UGk 

J J UGA UGA 

UM UM 

UGA UGA 

UGA UGA 

J J UGil. UGil. 

J J UWL UWL 

J J UGA UGA 

J J UGA UGA 

J J UGK UGK 

J J UGA UG/L 

UGIL UGA 

UGA UGA 

UGA UGA 

VGA VGA 

UWL UWL 

J !Jr.!L J !Jr.!L 

J J UGA UGA 

J J UGA UGA ASII-llGW07-RO4 ASII-llGW07-RM 

ASll-IIGWOG-RO4 

ASll-IlGWm-R02 

ASll-llGWO&R04 

ASll-IlGWOaP-R03 

ASll-IlGWm-R02 

ASll-llGWO6P-R03 

ASII-IIGWM-RO2 

ASII-llGWm-RM 

ASll-llGWO6P-R03 

ASll-llGWO6?-RO3 

ASII-llGWOFRO4 

ASll-llGWOHtO4 

ASll-IIGWOZRM 

ASll-llGWO2-RM 

ASll-llGWO2-RM 

ASll-llGWC&R02 

ASll-llGWm-RO5 

ASll-llGWOBP.RO3 

ASl,.llOWO6P “K3 

ASll-llGWOI-RM 

ASll-IlGWm-R02 

AS1 I-llGW07.RM 

ASll~llGWO7~RM 

ASll-llGWO7.RO3 

ASI,-llGW07-RM 

AS1 1.1 lGW03.R02 

ASll-IIGWOL-RO2 

AS1 l-l lGWWR02 

AS1 1-I lGWO7-RM 

AS1 l-1 lGWO7-R03 

ASII-IlGWm-RO2 

.&!!.jjr.&!Q3.@5 

ASII-llGWO7.RM 

3127 1.10 

l/27 l-l 

3n7 I- 10 

207 1-I 

b-27 l-l 

2R7 l-l 

1116 I-5 

It27 1.1 

607 l-5 

m7 1-2 

en7 l-1 

12127 1 - 10 

2n7 l-l 

7m l-1 

2n7 1-I 

l/27 10-10 

M7 10.10 

lR6 006-005 

1n4 “OO.“OB 

6J23 2m-2m 

2l23 M-60 

21123 200-200 

lt23 6.6 

V-23 6-6 

2M3 5mo-5ooo 

4R3 60-M 

w23 25.25 

8113 im-100 

in3 3-3 

23R3 6mo-YxJa 

M3 15-15 

an3 6.3.63 

M3 43-40 

$r& 5mo-5ow 

220 

1.07 

21 

1.23 . 

15 

36 

26a 

127 

702 

2.16 

11 

180 

6 11 

688 

3.7 

2 

4 

011 

e 13 

6050 

5.3 

194 

11 

0 37 

3omm 

11 

393 

18800 

10 1 

446m 

3036 

021 

26.6 

1590 

Pageld 

NIA 

NIA 

NIA 

WA 

NIA 

WA 

N/A 

NIA 

NIA 

1.71 

tUA 

NIA 

WA 

WA 

HIA 

K!A 

1 

NJA 

NIA 

NIA 

N!A 

362 

NIA 

NIA 

41300 

N/A 

299 

NIA 

NIA 

6830 

WA 

NIA 

9.3 

1060 

./j,7 N 

‘198 N 

.004ja c 

d27 N 
J 01* c 

, Pi73’C 

k9 N 

‘ p-q 

(1% E 
,/OOlJ c 

608 N 

12.2 N 

0.651 N 

4.70 c 

00149 c 

OOIIKI c 

3.660 N 

146 N 

266 N 

73 N 

163 N 

NA 

73 N 

146 N 

2.2m N 

15 

NA 

73 N 

110 N 

73 N 

NA 

2m 

N/A 

7 

6m 

5 

76 

NIA 

NIA 

im 

NIA 

5 

5 

2 

70 

im 

NIA 

6 

04 

“1 

502uo 

6 

2om 

4 

6 

NIA 

NIA 

1wO 

3m 

15 

WA 

50 

2 

NIA 

N!A 

PMCL NO 

N/A NO 

PMCL YES 

PMU NO 

PMCL YES 

76 YES 

NIA NO 

N/A NO 

PMCL YES 

N/A NO 

PMU. YES 

PMU YES 

PMU YES 

PMU YES 

PMCL NO 

NIA YES 

PMCL NO 

PMU YES 

I’kW ,LY 

SMU YES 

PMCL YES 

PMU NO 

PMCL NO 

PMCL NO 

NIA NO 

WA NO 

SMCL NO 

SMU YES 

AL NO 

WA NO 

SMU YES 

PkdCl NO 

NIA NO 

HIA LE 

BSL 

rm 

ASL 

BSL 

A.% 

As4 

SSL 

BSL 

ASL 

BY 

As4 

ASL 

ASL 

ASL 

BSL 

hsL 

BY 

ASL 

AYI 

Au 

A3L 

BSL 

au 

SSL 

BSL 

BSL 

Bsc 

ASL 

BSL 

BSL 

ASL 

Bsc 

fl.sL 

BSL 



Table 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Site 11, Allegany Ballistics L&oratory 

Reeaonable Maximum Exposure Central Tendenc 

i.l-Dichloroethene 

I ,2-Dichloropropane 

.4-Dichlorobenzene 

:hlorobenzene 

‘etrachloroethene 

~richloroalhene 

/inyl chloride 

&+I ,2-Dichloroelhene 

Uumlnum 

ron 

‘hallium 

3/30/02 
9~47 AM 

EPC based on worst wells which include AS1 l-l lGW02-R02, ASll-1 1GW02-R03,AS11-11GW02-R04,AS11-11GW02-R05,AS1 I-llGWO6-R02, 

AS1 I-IIGWOV-R03,ASl l-llGW08-RO4,ASl l-l lGWO&ROS,ASl I-llGWO7-RO2,ASl l-l lGW07-R03,ASl I-IlGWOT-RO4,ASl l-llGW07-ROS, 

ASII-1 lGWOV-RO2,AS1l-l1GW08-R03,ASl l-IlGWOVP-R03,ASll-1 lGW08-R05. 

Dissolved Inorganic data for groundwater used because reskfenle would be exposed lo the groundwater that has been fillered. 
,A 4 

Cad1 ctdk@ hnr ,-Ida inrhularl in Annanrliu , “,, “.I”” - .-. --._ . ..-.---- . . . . or -,.-.... 

For non-detects, 112 sample quanfitation limit was used as a proxy wncenlration; for duplicate rampfe resuf&~ the ~~#aKLmum valug was used in the calculation. 

W - Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: CalcufaflnQ the cpncentralion TT, OSWER Directive 9285.7-081, May 1992. 

O~~IJIIS: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCI. v Qa@ (V$% UCL-T); 
j j I ‘:#,$ ). 

,‘C ), 

Page 1 of 2 z 
3 
+ 

Tab3~Sitell~ABL.xls 
tb3.1 



TABLE 4.2 

VALUES USED FOR DAfLY INTAKE CALCULATIONS 

Slle 1 I, Allegony Ball16llcs Laboratory 

Exwwre Routb Parame~r Psralm(sr mflniuon Units RME RME CT CT Intahn Equakonl 
code Vslus Raliondd Vduo R&nfM Model Nemo 

Rsferenut R&rOlIce 

lilQ&JCil cw chamlcsl cMunlfsum h waler iW see Table .- see Table .- Chmlc Daily Inlake (CDI) (mgngday) = 

IR-W lngorlkm Rate d wabf Uday 1.20 EPA, 1997s. [2] 0.74 EPA. 1897a. (21 CW I IR-W I EF x ED x CF3 x 1BW x l/AT 

EF E-0 Fmww &Ye== 350 EPA, 1991 234 EPA. 1893 

ED Exporure Duration Y- 6 EPA. 1991 2 EPA. lOQ3 

CF3 Canvwdon Fador 3 Wiu 0.001 _. 0.001 ._ 

EW Body Wdghl hi 18 6 EPA, 1997s. (31 18 6 EPA, 18@7r. (31 

AT.C Avera~k~~ Time (Cancar) daya 25.550 EPA, 1889 

AT-N Avara~lng The (NonCancer) days 2.190 EPA, 1089 
, 

Darmal L 

Ahwh cw Chemical Concanfralion in Waler l&d we Table . . we Table soa Table seeTab!+... CDf bv%~ay) = 

DAwenl Dermdfy Absabed Dow per Evsnl m&m’-evenf cdculaled EPA. 1882 cslculoled EPA. 1992 DAavnnt x SA x EF x ED x 1IW x l/AT 

CFI Cwwwdcm Fador 1 Ww 0001 . . 0.001 . . k~~~srdu: DAwent (m&x112-rvu1l) l 

PC Pemwbikly Constant cmlhr them specific EPA. I@@2 chsm specific EPA, 1092 PCxCWxETxCFlxCFZ 

I Lag Time how-a them specific EPA. ID92 chwl qswslc EPA, lD82 

ET Exposure Tii hflday 0.33 EPA. 1092 0.17 EPA, 1897s orgonica : 

CF2 Cow.rakx~ Fador 2 l/cd 0001 . . 0001 . . ETsI’: Dkvwd (nyllu112 .vwl) - 

SA Skm Swfaca Ares AvaIlsMe for Cwlacl cm’ 7,213 EPA, 1987a.(l] 7.213 EPA, lUOfa.(l] 2 x PC x cw x (sqll((tl xi I t1 y* 14 lb)) 

EF Expowrr Frequency days/yew 350 EPA, 1891 234 EPA, 1893 I CFI I CF2 

ED Exposure Dwallon Y-m 0 EPA. 19Ul 2 EPA, lQe3 

BW Body Weight ku 18.6 EPA. 1097.. (31 18.6 EPA, 1’%37s, (31 ET>I’. DAavanl (mglcm2-ov~n1) = 

AT-C Avera@n~ Time (Cancer) days 25,550 EPA. 1889 EPA, 1889 PCxCWx( ET/(M) + 2xlx((l + 3xSy(ltB)] 

AT-N Avereglng Tkne (Non-Cancer) days 2,lQll EPA, 1889 EPA. lS8Q x CFl x CF2 

/- 

This sxposure .c~na”o Ir dw oppticabl~ lo residenlr exposure (0 bedrock aquffer-lap waler 81 S~la 11. 
(1) Sudsu DTOD is lha wusge d dlud wllacs flfw for llges 1-e yosrr. 
(2) RME Ingaal!on Rsls in lha Wlh pwunbfe drlnUng waler Inlnka ml.8 of s&m group l-10 yrlus; CT ingesllon ILIO Ir fha meon drlnklclng walw inlake Maa d sue ~mup l-10 yaws. Irblr 3 a. Etll lOUI 
(3) Body welghl II the svew#a d mean weigbl d boys and gid8 for ayes 14 years. Table 7-3. EFH 1997. 

Sowcw: 

EPA, 1BBS; Risk Asrw~~~~nt Guidance for Superfund. Vol.1: Human Hsallh Evaluefiin Manud. Puff A. OERR. EPAIMOIlBfUOO2. 

EPA, 1891: Risk Ass~erwnl Guidance for Supetid. Vd.1: Human Hedlh Evalualon Manual - Supplemental GuMano. SLam?erd Defsull Exporw Fscfca. Intim Final. OSWER Directive 9285.603 m 

EPA, 19Q2: Dermal Exposure Assessmenl: Principals end Ap+licalimns. ORD. EPAMOLlf@.-Ql/OllB. 

EPA, 1093: Superfwds Standard Defwll Expwure Fwlon for fhe Conks) Tendency and Rwonabla Maximum Exposure. 

EPA, I@& Assrssin~ Dermd Exporure from Sol. EPA Ragion Ill. EPABOM-05-003. 

EPA, 19B7a: Exporure Fadon HamJbook. EPAIK~P-B~J’OO~F~. 

EPA, 1887b. Risk Assessment Guidonw for Superlund. Vd.1: Supplemental guidance. Dermal Rick Assessment Guidance. Inlwfm Guldnna. NCEA-W-0364. 

Wtibook: Teb4_8lsllJSL.XLS 
Wofkshee(: 14.2 
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TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Sk.9 11. AJlagany Balliska Laboratory 

“ado Tknefranw: F&u. 

Intake Equebonl 

Model Name 

CS x IR-S x EF x ED x CF3 x 1IW x l/AT 

Avarapq Time (Cancer) 

AT-N AverP~l”@ -he (Nca-Cancer) 

cs cherrucal cwKa”trslio” h scd 

SA Skin Sudw tiea Aveduble for Contact CSxSAaSSAFrNOErDAtlS.CF3 rtFr 

SSAF Sal lo Skn AdherenCO Fador tD x IklW x l/Al 

NOE Number of Evsntr 

DABS Dermal Abraplian Far&x Sdiis dwm specib EPA, 1895 dwmrpec& EPA. 1985 

CF3 Cwvwdon Fadu 3 Wma o.owoo1 __ o.mwo1 __ 

EF bgoour* Frw+al~y d.ply.sl 26a WA. lW1 210 I+4 (““3 

ED Expolurs Dwalion yau. 25 EPA. 1881 6.S EPA, lw17 

BW mdy WdlQhl kg 70 EPA. 1BBl 70 EPA, 1591 

AT-C Avera~ Tll (Cen&) d@yr 25.550 EPA. 1080 25.$50 EPA. 1980 

AT-N Averagln~ nms (NonGancer) days 9.125 EPA, lB-80 2,408 EPA, ,887 

RME SA indudse head. hati. fmumr. and kaer lega CT wrfacu wea indudes head and handa 

(2) SSAF is based 0” lhe ~M”%c of nuxknum adherence factor for utility wwkem no.1 and 2. Cakdati are presented in Table 4.7A. 

(3) ProlaM iwJQsma”l euurmlnp 1 eve”!Jday. 

SOUfWS: 

EPA. 1888: fb8k A~sunwnl GukJancn lor Superfund. Vd.1: Human Hepllh EvaluaU”” Manual. Part A. OERR. EPAIM(lll-881W2, 

EPA. 1891: Ri@k AMsDunen I Gudana for Supsrlund. Vd.1: Human He&h Evoluskon Msnual- Suppkuwntsl Guidaxm. Standard Defadl Elpolure Fsbm. Inlenm Fmal. OSWER Dikve 9285.603 

EPA lBB2: Damwl Ewo8urs Assessment Pnndpsls and Applice(ions. ORD. EPAIBWIBBlIOl lB. 

EPA. 1883; Superfundr Slandard Defaull Exporure Factors for Ihs Csnbd Tsndency and Reswneble Marlmum Eximwr. 

EPA, 1885: Asonssuy Dsrmal Expcars from SC& EPA Region Ill. EPAJBOIK-65.003. 
* 

EPA. 1887: Expcwre F&on Handbook. EPA/&XI/P-B5!002Fa. 

DAN: Bored on Revlon Ill Technkal Gudanm %woasing Dermal Exposure from Soil. December 1895’. foe mnsb(ubnla nql ‘&+d 9 u~labl0 orpti vakm 0(20%. serm-vdatil8 OcQanlu Vahae d 10%. 
k ‘I Sk , ‘./ 

and ,noQanlcs VDIW of 1%. 

Wwldawk. T~M~SI~~~~~ABL.XLS 
Wofkrheel. 14.7 



Calculalion of Soil to Skin Adherence Factor I 

Assumed forearm-to-arm ratio Is 0.45 to account for only mean surface area of &ms available for females. EFH Table 8-4 
Assumed face-to-head ratlo Is 3 lo eccooti for only mean adherence factor of face available. EFH Table 6-12 

filename: Tab43lel1Jd3L.XLS 
worksheet: t4.7.A Page 1 of 1 
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TABLE 4 8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Sde 11. AUapany BaUistjul Lab~alory 

lpowre Route Puame(sr PuanlBtu o&itKxl Unit8 IWE RME CT CT Intake EquakoiV 
COdO VflkM Rauonalel Value Rabmald Model Name 

R&nt”fX R=hre”C& 

lnoartion cs Chmnkxl CQlcontWon h .W “‘WI ‘80 TsMe - -T&b-- __ Chrcdc tlady Intake (CDI) (“v&~&y) = 

IR-S I”QW~CII Rata d SoM “Ww 100 EP41!3Bl 50 EPA lB+3 CSxIRSxEFxEOxCF3xlltlWxl/AT 

EF Earnwm Frequency daydyasr 350 EP4 IeBl 234 EP4 1983 

EO EqoueDurdb” ysen 24 EP4 1991 8 EPA. lBB3 

CF3 C.mvsrvon Fadcu 3 w”w 0.oowo1 -_ O.oomol __ 

BW Body w*pht ku 70 EP4 1881 70 EPA 1991 

AT-C Avsra~In~ Tkne (Cancer) wa 25.550 EPA, IBW 25.550 EP41869 \ 

AT-N Avwapnp Time (Noncancer) day* 8.760 EP4 IeBB 3.285 EPA. IBW 

lMmal 

J=uwwwi=.- ‘- - 

_ AI-- 

Ai3Kawm cs chenlkal Co”ca”tmlion in Sod “WO 

SA Sh SUnsca Ares Awubbb for Cmbd ail’ CSrSAxSSAFrNOExMSSxCF3 xEFx 

SSAF S”dtQSh”Adh8#~Fedor W&!la-evC‘“l tP4 liw7. (2) tU a IMW. ,,A, 

NOE Nunber d Events eventsfdey 1 PI 1 PI 

DABS Dennal Abapbon Fe&x Sol!! them spwfc EPA1995 dwnl Ipeorll EP4 1885 

CF3 Convernon Fada 3 W-w O.MoMl ._ 0.oolpo1 ._ 

tF txpmwa Fraqumcy dsy#yw 3M tPh IWl 234 tPh lw3 

ED txpou* tlwPbm Y-- 24 EP4 1001 0 W& lBu3 

aw Body Wryht b 70 EP4 1001 70 EPA. 1991 

ATC Avsr~~ Tkw (Cancar) aY* 25.550 EPA.1988 25.550 BP4 1088 

AT+1 Aveqnp Time (NmCsnwr) day@ a.700 EPA. lB80 3.285 EPA. 1BSfi 

EPA. 1889: RI& As~~umenl Gudwa lor Superhmd. Vd.1: Human He&h Ev~kmlhn Manual. Pad A OERR. EP~540/18&‘002. 

EPA, 1991: Risk Asaswnl Guidana for Superfund. Vd.1: Huna” HeBIth Evaluation Menual - Supplsmmtd Gtudmce. Starslard Ddautt Exporure Factors. lntedm Final. OSWER D~rectivs 9285.603. 

EPA, 1882: hnnd Exposes AuelnmenL Pnnupds and Appticalionr. ORP. EPMOCV&9110118. 

FDA 4ca1. E.maf.“d. Shr(nI.i hbhrH F.nrrll.P FIvtnn flu Ihr ~~“lca! Ta.“da”q E”d p.~~m”&4I2 !&Xh_u” E’Mg.m -.., ._““. -I -.-----. - --_.- - ._-_ --. --.- --. -.- 

EPA, ,985: Awerrin,~ thrmsl Expcua fmm sol. EPA Re@on III. EPAIWaK-95-003. s. 

EPA 1897: Exportam Fador HandLwdx. EPAISOCMP-851W2Fa. 

(J&js: -on lb&n Ill Technkal Gutdana’Awewtng Oemul Exposwa h-n Sdt. December 1885’. for UxuUtumb ngLh#bd&WhuQIyI ocgania va!ua d 20%. wm&vdswB wgaruw vaha of 10%. 

mdtnorghav~dl%. 

3 
i . 

W.xkbcdc Tab4~S.!hllJ&L.XLS 
wlnkehwl: n.0 



Combined ORaie 

Soil to Skin Adherence Factor 

Total 5651 263 

Assumed forearm-lo-arm rallo is 0.45 to &count for only mean surface area of arms available for females. EFH Table 6-4 
Assumed face-lo-head ratio I8 3 to account for only mean adherence factor of face available. EFH Table 6-12 
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TAELEIS 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

sile 11, AlleSallny Ealuba laborakny 

,pwra &x4. PYPmbbl PuwwluDd!allicnl 

Gxla 

hgosbotl cs ChenWJ~hSnS 

IF&S InpeuianRabdsol 

EF Expowre Frsqusncy 

ED ExpourmDunbcfl 

CF3 CwmabroFsdor 3 

SW Body WP 

AT-C Awm!#n!j Tme (Car& 

AT-N Avsrsgiq Tinw (Non-Cawr) 
DomId 

Abscuplbll CS CheldcaiCmenba6mblsdJ 

SA Skm Swlaca Arm Avahble lor Gmbd 

SSN S~bSUnAAbwonaFS 

NCX Nwrds, d Event8 

DAfIS kmdAbwplia,FaUcuSd& 

CF3 Cc11vOnmFMo(3 

EF E-Frsgw 

ED Eqwura Dw.L*n 

lw lkdyWry(” 

AT-C Avefa@ng Tune (Cancar) 

Unlb RME RME CT CT hlbk. Eyuukmll 
VW Ralbnabl VdiN RaUondd hk&l Name 

Re1srence RdelLlnce 

mooco we Table - rw Table - (za!nmi D&y hlldcs pm) (m&&y) = 

w’dw 2M EPA. ISSI 100 EPA. IS93 CSIIR-SIEF~EOICF~X~~W~~/AT 

dayu‘yw 350 EPA. 1891 234 EPA, 1883 

Yam 6 EPA, 1881 2 EPA. lSS3 

ww OouooQl f. 0ooMm1 __ 

lul 166 EPA. lSS7.14) 156 EPA. 1807.14] ___ .-I 

&Y8 25.550 EPA. 1SSS 25.550 
qy 

EPA. 1888 

days 2,190 EPA, 1888 EPA. 1989 
/---- 

------ -. 

_ r 
c 

ti CD1 OWJJ%-W = 

cd EPA, 1987. (1) CSxSAxSSAFxNOExDABS~CF3 rEFr 

mplcm’*vent EPA. 1887. (2) ED x l/TlW 8 l/AT 

.“WlW~ 1 -I$----- -----l--- PI 

he EPA, 1995 he EPA, IS95 

kwa Ooowol ._ ocfaw -_ 

Wr/yo~ 350 EPA. iSS1 234 EPA. 1933 

pu. D EPA, 1SSl 2 EPA. ‘SD3 

Ir, ((Ill WA. luv. ,r, l(10 WA. ,““I. ,4, 

(3) Prdwim~Judpemsnl aswm!q 1 awnllday 

Wokbook Tab&SitallAEzL XLS 
w-l: 14 s 



Cslc”latw, of So,, to S6.m Adhsranu Fsclor 
Slla 11, Allqsny Bsb‘bc. ‘sborslory 

I 

1ooM 1 WOOS I 131 4.71 3465 v 
W10 lO7cv-J 1 10600 1 10660 I 

I ..k 
12 

ml1 11800 I 117M I 1,760 12 

11c12 1230 

I ,340 

12.N 1.30 8.84 Il.18 
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TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCUIATIONS 

Site 11. Aliaginy Ballistic4 Labaralory 

rpofure Rcub Paramabr Par&lulY 0ulnllioll UrlilS RME RME CT CT lnlake Equal!& 
code Value Rationala/ value RaUwalel Modsl Name 

Rafarem Rafemnca 

lnQwucll CS Chemical Concontraticm in soil mdb SW T&b 3 wTabb3 weTebb 44OT&lb3 Chronic Daily Intake (CDI) (m@g-day) = 

Ii&S-A Ingsdbn Rob d Boil. Mull W*ay 100 EPA. 1691 50 EPA, 1983 CS I IR-S.Aq x EF x CF3 I l/AT 

II?-S-C lngerlbn Rats c4 Sod. Child md*w 200 EPA, 1991 100 EPA, 1893 

IR-SAdj In~arUon Rab d SaU. Age-adjusbd mg-yew&g-day 106.57 cslwlabd 18.48 ulwlsbd IR-S-Ad) (mg.ywllrd-day) - 

EF Exporws Frw *aVrlVser 350 EPA. 1881 234 EPA. 1093 (ED-C x IR-S-C / 6W-C) + (ED-Ax IR-S-A I SW-4 

ED-A Erpowo Duration. Adull Y-- 24 EPA, 1881 8 EPA. 1093 . 

ED-C Exposure Duration. Chad yasn 6 EPA, l&M 2 EPA 1693 

CF3 Cow~ionFadw 3 Ww O.OOCMi -. 0.000001 . . 

SW-A Body Weight , Adult ka TO EPA, 1081 70 EPA 1091 

BW-C Body Weight. Child ko 16.6 EPA, 1997 18.6 EPA. 1097 

AT-C Averaging Time (Cancar) days 25,550 EPA, 1889 25.550 EPA. IQ89 

Oarnul 

Mrorph cs Chemical Concentration in Soil WfkQ 8ae Tabb 3 sea Table 3 weTebb see T&b 3 COI (n-&g-day) = 

6A.A SUn B,rdou Awe Ardbbb for Cod&l. Adult cm’ B.yo -. EPA, IWTa --- 6.ml EPA, 1087a CS I( DA-4 I DABS x CF3 x EF x l/AT 

SAC Skh Surfaca Aram AvrUabb kw Cor~bcl. ChUd cm1 /“3.400 EPA. lS07b 2.wo EPA. IOYlb . .._ 

SSAF-A Soil lo Skin Adherw.~ Faclot WW’QSY EPA, 1087 0.05 
- -- - .- .--_____ ._ 

(-‘ -EPA. 1897’ DA&l/ (mp-yearMday) - 

SSAF-C Soil lo Skin Adherence Faclot m&ma-day EPA 19071 o.li -’ EPA. 10D7a [(ED.C I 9A.C x SSAF-C I BW-C) + 

DA-Adj Dwwl Abr~r~liffl. Age-adjurbd mg-ywfgday CalCUbbd 82.1 calculaled (ED-Ax SA-A x SSAF-A / BW.A)j 

DABS Dormal Abwrplion Factor Sdib them spwfic EPA, 1996 dlwl specuh EPA, 1995 

CF3 Convurion Fador 3 Ww O.OOOOOl . . 0.ooooo1 __ 

EF Expwra Freqwncy days/year 350 EPA, I!391 234 EPA, 1993 

ED-A Expoulro DlKeliM. Mull Y-f- 24 EPA, 1981 0 EPA, 1003 

ED-C Expcws DusUm. Child yswr 6 EPA, 1001 2 EPA. 1983 

BW-A Body Wslohl , Adult ko 70 EPA, 1881 70 EPA. IOSI 

BW-C B.&y WeighI. Chid ko 16.0 EPA, 1997 16.6 EPA. 1997 

ATC Avwap!ag Thw (Cancer) days 25.550 EPA. II0 25.550 EPA, 19&l 

. 
Sourwr: 

EPA. lQ89. Risk Asssssmenl Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Pert A. OERR. EPAMOIl.f~f. 

EPA, 1901: Risk Assessment Gukiance for Superfund. Vd.1: Human Health Evaluation Manual - SupplemenIal Guldanu. SI&&d Dd& Expowa Faclorr. Interim Final OSWER Dwctiva 92856.03 

Workbook: ToM~Sibll~ABL.XLS 
wofluhwl: 14.10-SowQeAdj 



TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

s&O 11, ,4b,QO,,~ Bdk.licl bbO,Story 

EPA, 1982. Dwnd Erpou*l Auqmu~L Prkdpda arid Appliilhs. ORD. EPAMWl/B-91101 IS. 

EPA. 1893: Supwfunss SIandud Dbfsult Eqxxure Fadwe for lhe Canttd~Tendwq and RaawnDbls Maxknum Expowa. 

EPA, 1995: &M”hQ Demd Ex+oem (ram Soy. EPA Re&n III. EPUtXG-K-85M13. 

EPA. lW7r: Exporuo FUM HmdLmoh. EPAEWWP-WOOZF~. 

EPA. lW7b; Ridt Aruumonl Guidon far supw(und. Vd.1: Supplemental Q”iddW.0, Dmd Ri Assersmenl Guidmca. lnlmim Guidenu. NCEA-W-fGB4. 

DABS: Bawl M Rqjii UI Tsduicd Guidmm ‘Aswdq Dumd Expau~ from SolI. Dwmbm 1985’. for mnrfi1uMtr tld uslad uud vdcuf4 &lQmlcs vaiue d #)x, runi-vcwe oQ.ania VdW of 10%. 

mdfmr~~vdu.oflX. 

,. ; ti, ;i 
: i! ‘. 

‘I 1: 

Wofkbodi: T&4-SllrllJEL.XLS 
worluhral: U.10~ 



TABLE4 $1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

site 11.AJkgany BalbMLsbmtay 

Wdtak T&4~Si*l 
wofkamd: 14.11 

lpowmRcuu Pvunuu RlMldarDahniM UMl RME HME CT CT Inlak. Eqwucau 
cxln Vs*r Rauonaw VI** flauMdd McddNama 

Retaranca uderenra 

tnQa8lmn cs --ins mghq WOTaMs- *OO’loble-- . . fallok MY ~~llLs PU b%-w = 

lR-5 ln&WhnFlahdSd fv+-Y 480 EPA, lSS1 480 EPA. Iesl CSXIR-SI~~~ED~ET~CF~I~~BWI~/A~ 

EF h--F- ‘Jwa-r 250 EPA Is91 218 EPA lee3 

Ii0 --wn hfl 365 EPA, 1001 366 EPA. 1991 

ET t5xwuaThla hIMay 8 13 6 PI 

cm ConvrunFa 3 kml 0.000001 _. O.MOMI . . 

BW WWW b 70 EPA, 1SSi 70 EPA. lt%l 

ATC AWWS Tim@ (Csncor) w- 25.550 EPA, IS60 25.650 EPA, KM .-- .- 
._---- 

ATN Avera~mp Tim (Nm.Cimcer) day3 365 EPA, 1980 366 EPA, IS69 .--7 

Aig% cs 
/ 

Uvniul-(ntionhSd mw CD1 @ww-w = 

SA Skin-&eaA-brC4n(r( cd CS~SA~SSAF~NCEIDABS~CF~ rffx 

88*F SdlIoSkmMhunuF~ mgkd-wad EPA. IyO7. (2) OW EPA. W”7. (2) rLTrED~tNWillA1 

HOE MmbsrdEvmle H-Y 1 141 I 141 

DABS ournlAbao@mF~Sdid4 dwm rpcific EPA lee5 he EPA, 1ss6 

cF3 C-anvenion Faclof 3 lrokno 0rcooo1 -. o.ooocm1 __ 

EF W-u* Fre9wncy we- 2M EPA. 1991 219 EPA. 1893 

till Eyuwr.Dudlm fJv 366 EPA. I”Bt 366 WA. ,QQI 

El --- h&day 6 I31 6 PI 

BW fw w*%w hl 70 EPA. lsQ1 70 EPA 1981 

ATC AwagbJ Tkna (Curter) &F 25.550 EPA. lws 26.ml EPA. IQ69 

ATH Awrsping Tim, ,N.mCmcer) *yr 385 EPA, iWQ 365 EPA, 1,369 

hBL.xLS 



Calculalion of Soil lo Skin Adherence Factor 

Assumed forearm-to-arm ratio is 0.45 lo account for only mean surface area of arms available for females. EFH Table 8-4. 
Assumed face-lo-head ratio Is 3 to account for only mean adherence factor of face available. EFH Table 6-12 

. 
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TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 11, Allegany Balkstics Laboratory 

&osure Route Parameter Parameter Definition Units Rh4E RME CT CT Intake Equalionl 
code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation cs Chemical Comentration in Soil mgnCg Bee Table ---- -_ see Table --- .- Chrome Daily Intake (CDI) (mgihgday) i: 

CA Chemical Concentration in Air mglm’ see Table ---- -- free Table --- . . CAXIN~ETXEF~EDX~/BW~~/AT 

PEF Particulate Emrssions Factor m’ikg 1.32E+09 EPA, 1998 1.32E+09 EPA, 1996 , 

IN Inhalalion Rate m’lhour 0.6 EPA, 1997,]2] 0.3 EPA, 1997.[2] 

ET Exposure Time Mday 24 (1) 24 (1) CA (mr$m’) = CS (l/PEF) 

EF Exposure Frequency daYdye% 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 6 EPA, 1991 2 EPA, 1993 

BW Body Weight 4 16.6 EPA, 1997, ]3] 18.6 EPA, 1997, [3] 

AT-C Averaging Time (Cancer) d-w 25,550 EPA, 1989 25.550 

AT-N Avaragmg Trma (Non-Cancer) deyS 2.180 EPA, 1068 2.1yd 730 
EPA, 1969 

EPA, lg6g 

/ 

(1) Professional Judgement conservatively assumed all day. 

(2) Rh4E inhalation rale is the average of long-term exposure of children 1 through 5 years , CT inhalalion rate is short-lerm expoeure of a reeling child per recommendation by EPA. Table 5-23 

(3) RME and CT body weight is the average of mean body weight of children ages 1 through 6. Table 7-3. EFH 1997. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Suparfund. Vol.1: Human Health Evaluabon Manual, Part A. OERR. EPM40/1~69/002. 

EPA. 1991: Rink Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Expoaura Factors. Interim Final. OSWER Diracbva 9285 603 

EPA, 1993: Superfund% Standard Default Exposure Factors for Ihe Central Tendency and Reasonable Maxrmum Exposure. 

EPA, 1998: Soil Screanmg Guidance: User% Guide. OSWER. EPA1540/R-M/018. 

EPA, 2001: Region Ill, Risk-baaed Concantrabon Table. 

Workbook: TaM-Sitell-AEL.XLS 
Worksheet: 14.14 

3/30/02 



TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

Site 11. Allegany Ballistics Laboratory 

cenario Timeframe: Future 

pasure Medium: Atr 

xposure Point: Volatile Emissions from Site 11 Soil 

eceptor Populalion: Resident 

xposure Route Parameter Parameler Definition Units RME RME CT CT intake Equabon/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation cs Chemical Conc,enlralion in Soil mglkg see Table ---- __ see Table --- . . Chronic Ddrly lnlaka (CDI) (mylky-day) = 

CA Chemical Concenlralion rn Air mg/m’ see Table ---- __ see Table --- __ CAXINXETXEFXEDXI/BWX~/AT 

VF Volablization Factor for volatile conslituents m31kg talc EPA. 1996 CalC EPA, 1996 , 

IN lnhalabon Rale ma/hour 0.6 EPA, 1997.121 0.3 EPA, 1997.[2] 

f3 Exposure Time hr/day 24 (1) 24 (1) CA (mgm’) = CS (1NF) 

EF Exposure Frequency daysly- 350 EPA. 1991 234 EPA, 1993 

ED Exposure Duration Years 6 EPA, 1991 2 EPA, 1993 

SW Body Weight kQ 16.6 EPA, 1987, [3] 16.6 EPA, 1997, [3] 

AT-C Averaging Time (Cancer) davs 25,550 EPA, 1969 25.550 EPA, 1969 

AT-N AveragIng Time (Non-Cancer) days 2,180 EPA, 1969 2,18(r qq,, EPA, 16’69 

(1) Professional Judgement conservatively assumed all day. 

(2) RME inhalation rate is the average of long-term exposure o! children 1 through 5 years , CT inhalation rate is short-term exposure of a resting chttd per recommendation by EPA, Table 5-23. 

(3) RME and CT body weight is the average of mean body weight of children ages 1 through 6. Table 7-3. EFH 1997. 

Sources: 
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